Introduction
Under pathological conditions, concentrations of a group of plasma proteins termed acute-phase re actants are elevated [1, 2] . Similarly, increased levels of glucocorticoids during trauma [3] were observed to affect the synthesis of hepatic RNA and proteins [4] . Numerous, but rather conflicting studies have been carried out on the effect of glucocorticoids on hepatic synthesis of proteins in vivo [5] as well as in suspension of hepatocytes [6] and in isolated per fused liver [7] , Therefore, it deemed essential to systematically investigate the effect of these hor mones and other non-hormonal agents on the in vitro biosynthesis of plasma proteins in rat liver cultures.
Plasma proteins released into the culture medium of control and test hepatocyte cultures were deter mined by two-dimensional immunoelectrophoresis [8] . The advantage of this technique over the laborious Reprint requests to Prof. Dr. G. Ruhenstroth-Bauer.
0341-0382/81/0300-0350 $01.00/0 procedures used by others is that up to 30 serum proteins can be simultaneously quantitated, 15 of which were identified in our laboratories [9] . Preparation o f hepatocytes and conditions o f cul ture: Viable rat hepatocytes were prepared and main tained according to Williams [10] . Two ml of suspen sion containing 2 -4 x 105 hepatocytes ml-1 in 10% fetal calf serum were incubated for four hours to allow attachment of the hepatocytes to the petri dishes. The medium was then exchanged for two ml of serum-free L-15 medium containing the desired concentration of a given agent and the antibiotic gentamin sulphate (5 jig ml-1). After incubation for 18 h, the supernatant fluids of 15 petri dishes (30 ml) were collected, pooled and concentrated by pressure filtration (Amicon PM 10, Oosterhout, Holland) to a volume of 5 ml. This volume was further reduced to 0.5 ml using a Minicon B 15 concentrator.
Two-dimensional immunoelectrophoresis:
Five |il of the supernatant fluid concentrate were applied to agarose gel (Behringwerke Marburg/L., Bundesre publik Deutschland; 1% w/v in barbital buffer pH 8.6). Separation of plasma proteins was carried out accord ing to a modified technique developed in our labo ratories [9] . Polyvalent rabbit antiserum against rat serum proteins was used for the second immunoelectrophoretic run. Immunoprecipitates were char acterized by differential staining methods [11] . The peak area of each precipitated protein was deter mined planimetrically following optical enlargement. Fibrinogen was determined according to Mancini [12] using rat anti-fibrinogen (Nordic, Holland). 
Results and Discussion
Under our conditions of preparation of rat liver cells by collagenase perfusion, the number of hepatocytes accounted for > 95% of the total number of viable cells. Throughout this paper, the term plasm a protein synthesis is used interchangeably with plasm a protein secretion, as it is documented that rates of hepatic plasma protein synthesis are equal to their rates of secretion in vitro [13] . The percentage increase/decrease of immunoprecipitates area as a result of supplementation of the culture medium with different concentrations of a given agent are represented in Table I . In this regard, we should mention that the uncertainty in a given value in Table I did not exceed ± 1% o f the value for differ ent hepatocyte cultures prepared from the same rat. Notwithstanding the percentage error increased to ± 5-8% of the value due to the animal variation, values listed in Table I can be treated with confi dence. Concentrations of hormones used were around the physiological values where the maximal effect of the hormone on the biosynthesis of plasma proteins may manifest itself. When the culture medium was enriched with cortisol (5 x 10~8m), dexamethasone (5 x 10-10 M) or insulin (5 x 10~8 M; final concentra tions), the synthesis of most of the plasma proteins was supressed or unaffected except for complement proteins C3 + C3c, transferrin and peak 'X' in the case of cortisol and insulin, Table I . Better attach ment of hepatocytes was observed when the concen trations of the hormones were increased ten-fold, however, without a drastic change in the relative concentrations of plasma proteins secreted into the culture medium, Table I . This situation suggests that cortisol and dexamethasone have selectively affected either the synthesis or the stability of the different mRNAs in serum-free L-15 medium. It is note worthy that albumin was the protein which was appreciably supressed at the two extreme concen trations of cortisol and dexamethasone and with all the three concentrations of insulin used, Table I . This effect may be accidental or may suggest that the hepatic synthesizing machinery used albumin translational components in building other plasma proteins, e. g., transferrin, complement system C3 -I-C or peak 'X'. Grienger etal. [14] reported a similar situation in cultures of embryonic liver cells. This stimulation-inhibition effect on the in vitro synthesis of different plasma proteins appeared to be depen dent on different hormone concentration, Table I . Both dexamethasone and cortisol stimulated liver cells were found to export fibrinogen ~ 2.5 times the rate of control cultures. The increase in fibrinogen synthesis was not affected by the increased con centration of added hormones. Also surprising is the modest in vitro elevation of plasma protein synthesis in the presence of 4 -2 0 ng of Gly-His-Lys, a concentration which, as suggested by Pickart et al. [15] , brought about a two-fold increase in DNA and RNA biosynthesis. Higher concentration of this pep tide, i.e., 100 ng, led to a better attachment of hepatocytes but this was not positively relected on the protein synthesizing machinery of liver cells, Table I .
Two-dimensional immunoelectrophoresis utilized in the above manner is able to give deeper insight to possible in vitro mechanisms involved in hepatic protein synthesis. The hormones used in this study showed a general repressing effect with regard to plasma protein synthesis except for fibrinogen, C3c + C and peak 'X'.
